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we began and the other of which is a helium nucleus, or
a-particle.

Thus we see that the nuclei of carbon and nitrogen in
our circular reaction chain are for ever being regenerated,
and act only as catalysts, as chemists would say. The net
result of the reaction chain is the formation of one helium
nucleus from the four protons that have successively en-
tered the cycle; and we may therefore describe the whole
process as the transformation of hydrogen into helium as
induced by high temperatures and aided by the catalytic
action of carbon and nitrogen.

It should be clear that, with a sufficient amount of
hydrogen present, the rate of the cycle will depend essen-
tially on the proportion of carbon (or nitrogen) in the
matter of the Sun. Accepting the figure of one percent of
carbon as given by astrophysical evidence, Bethe was able
to show that the energy liberation of his reaction chain at
the temperature of 20 million degrees exactly coincides
with the actual amount of energy radiated by our Sun.
Since all other possible reactions lead to results incon-
sistent with the astrophysical evidence, it should be defi-
nitely accepted that the carbon-nitrogen cycle represents
the process mainly responsible for solar energy generation.
It should also be noted here that, at the interior tempera-
ture of the Sun, the complete cycle shown on Figure 29
requires about 5 million years, so that at the end of this
period each carbon (or nitrogen) nucleus that originally
entered the reaction will emerge from it again as fresh and
untouched as it was to start with.

In view of the basic part played in this process by
carbon, there is something to be said after all for the
primitive view that the Sun's heat came from coal; only